Tissue engineering is the promising technique to replace organ transplant in order to solve many problems regarding the shortage of organ donor and other problems related to organ or tissue transplantation such as bleeding, diseases, accidents and others. Polycaprolactone (PCL) and chitosan (Cs) are biodegradable polymers that have the properties to develop into scaffold. Both of the polymers were used in this research in order to produce scaffold by using freeze drying technique. Four samples of scaffolds were fabricated with the variety of concentration chitosan, PCL 10% (1g of PCL in 10ml glacial acetic acid), PCL/Cs 11% (1g of PCL and 0.1g of chitosan in 10ml glacial acetic acid), PCL/Cs 12% (1g of PCL and 0.2g of chitosan in 10ml glacial acetic acid) and also PCL/Cs 13% (1g of PCL and 0.3g of chitosan in 10ml glacial acetic acid). The produced scaffolds had good properties from both polymers such as faster degradation rate, hydrophilic, porous and others.
Introduction
Biodegradable polymer has been used in the biomedical application because of their known biocompatibility and biodegradability. Three-dimensional (3D) porous structure as known as scaffolds for tissue engineering and drug delivery application using degradable polymeric biomaterial are generally used to reduce side effect and other types of risk for patient [1] .The use of scaffold in the tissue engineering is very important as the scaffold acts as a support for the cell to proliferate and growth thus the scaffold plays an important role in the tissue engineering. The mechanical properties of the scaffolds at a macroscopic and microscopic level are strongly needed for the formation of tissue with desired characteristics [2] . Tissue and organ loss or damage are the main problems regarding on human health. Transplantation of tissue or organ by means of autograft or allograft technique has become a standard theraphy in order to treat patients. However, this therapy is severely limited due to the insufficient of donors, infection spreading, bleeding, and others. Besides that, autograft and allograft has its own disadvantages [3] . Tissue engineering (TE) is one of the promising therapies to treat the loss or damaged tissue and organ. Through TE, it involves in vitro seeding and attachment of human cells onto a scaffold, followed by the culturing of the cells to form the new organ or tissue [4] .
Tissue engineering techniques are generally need the use of a porous scaffold, which serves as a three dimensional template for starter cell attachment and subsequent tissue formation. The scaffold provides enough support for cells to attach, proliferate, and sustain their differentiated function [5] . There are many methods to produce scaffold. Conventional methods for manufacturing scaffolds are includes solvent casting and particulate leaching, gas foaming, fiber meshes and fiber bonding, phase separation, melt molding , emulsion freeze drying, solution casting and freeze drying [6] . In this project, the scaffold will be produced by using freeze drying technique. Using this technique, the polymer solution is frozen, trapping the polymer fibers between growing ice crystals in order to produces a continuous network of ice crystals surrounded by fibers. Subsequent sublimation of the ice crystals during the drying phase leads to the formation of a highly porous polymeric scaffold. The pore structure of the scaffold mirrors the ice crystal structure formed during freezing, pore structure can be effectively controlled by altering the freezing process used during freeze-drying. Accordingly, modifications to this process are the key to creating a range of scaffolds with different pore structures [7] .
The objectives of this experiment are to fabricate polymer based scaffold using PCL and Cs and also to characterize the produced scaffold by using SEM and ATR.
Materials and methods
Materials. PCL pellets (Mw = 70,000-90,000) and chitosan powder were purchased from Sigma-Aldrich. Glacial acetic acid was used as a solvent in this research.
Preparation of PCL/Cs scaffolds. Four samples of scaffold were fabricated by using blending two polymers namely, PCL and Chitosan (Cs). All of the solutions mentioned in the table 1 was transferred into the freezer. This method is important in freeze drying technique in order to solidify the solution, and the temperature of the solidified solution is maintained overnight. Later, the solidified solution was transferred into freeze drying vessel that already been set to -45˚C. The sample was freeze dried for at least 72 hours in order to remove the solvent and water phase completely [8] .
Characterization of PCL/Ge nanofibers. The morphologies of the scaffold were studied by SEM to measure the pore size of the scaffold. ATR was also used in order to analyze the chemical bonding present in the scaffold.
Results and Discussion
Characterization of PCL/Cs Scaffold using SEM. Table 1 summarizes the SEM images and also the pore size distributions present in all four samples. Most scaffolds are designed to have an internal porous structure of void spaces that are interconnected through pores or channels on the scale of 50 to 1000 µm. The pore size used for most bone ingrowth settings is between 150 and 500 µm, which is just large enough to support ingrowth of vascular tissues, depending on the depth of penetration required [9] [10] [11] [12] . From the results obtained above, the PCL 10% scaffold have a pore size range in between 100-600 µm which is bigger than PCL/Cs scaffold. PCL/CS 11% and PCL/Cs 12% have pore range in between 0-300 µm whereas PCL/Cs 13% scaffold have pore size range in between 0-200 µm. The result shows that PCL scaffold produced bigger pore size and by adding an amount of chitosan would decreased the pore size distribution of the scaffold.
Conclusions
Four samples of scaffold were successfully fabricated by suing PCL and CS polymer and glacial acetic acid as a solvent. From the result obtained by SEM, the pore size distributions of PCL scaffold were bigger than the pore size distributions of PCL/Cs scaffold. PCL-CS polymers are fabricated by blending hydrophobic PCL and hydrophilic CS which are expected to be potential for tissue engineering applications.
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